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NOTICE: When governmment or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation wvhatsoever; and the fact that the Govermn-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.

NOTICE:
THIS DOCUMENT CONTAINS INFORMATION
AFFECTING THE NATIONAL DEFENSE OF
THE UNITED STATES WITHIN THE MEAN-
ING OF THE ESPIONAGE IAWS, TITLE 18,
U.S.C., SECTIONS 793 and 79%. THE
TRANSMISSION OR THE REVELATION OF
ITS CONTENTS IN ANY MANNER TO AN
UNAUTHORIZED PERSON IS PROHIBITED
BY LAW,
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le The first half of the year was again dominated by the Deep
Diving Programme, culminating in sea #rials from HMS RECLAIM
achieving working dives of one 1 hour duration at 600 feet,
Limitations of equipment prevented proof of 800 feet dives in the
sea, The need for new equipment has foroed a aritical review of
policy and requirement in oonnection with Deep Diving Ressarch and
no further seaward progress can be expeoted until this is completed.
BEffort in the second half of the year was moved to other items in
the Admiralty BExperimental Diving Unit programme and the momentum of
these 1s increasing. An interesting exercise in Joint Service
Co-operation was oonducted in the first six months of a Pilot Study
of the Master Specification Authority eoncept. The last weeks of
the year were energetically devoted to active planning with the
Ministry of Public Building and Works to launch a new AEDU building
g;o&zoaal, urgently needed and provisionally approved in principle in
[ ]

ersonne..

2, Important changes in Naval staffing took place durirg the year,
Lieutenant Commander 3. A. Warner, DSC, RN, relieved Lieutenant
Coazander G, Me H. Drummond as Deputy Suporintondent of Diving in
November 1965, Comnander P. A, ihite, MBE, RN, relieved

Commander E. C. Hannen as Superintendent of Diving in Jamuary 1966
becoming the first qualified Clearance Diving Officer to hold the
offices Licutenant Commander H, Parker handed over the Admiralty
Experimental Diving Team to Lieutenant Commander J. Reéa, MBE, RN,in
l‘;:ruaryti' ooupleting the entire turmover of Navel personnel within
8 aon' PY

3¢ Miss M. P. Barnett, invaluable Clerical Officer for 12 years,
is now pending a transfer anl is at present being understudied by
Mr. C. C. Rees, transferred additional on promotion from the Naval
Stores Office, HUS VERNQI,

b Miss H. Unsted, Drewing Offioe Assistant W«I to Darry and
vas replaced by iss W. Willisms, trensferved froo Badh.

o
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Visits and Visitors

5. Mr. 8, Williams, Experimental Officer, attended the US. (NR
SEATAB II trials off La Jolla, California, and Mr, R. P. Comamon,
Chief Experimentel Officer obsarved part of Pre-Continent III at
Cap Perat, France in October 1965.

More then 60 visitors received included:;=-

UsBude

Captain E, L. Beckman, USN

Captain R, D, Workmen, USN

Comander C. H. Hedgepeth, USN

Surgeon Lieutenant E. Raymond, USN

Dr. Wallaoce O, Penn, University of Rochester, N.Y. USA

Cenada

Mr, R. 8. Weaver, Defence Research Mediocael Laboratory, Toronto
Holland

Dogtor F. G. A. Woudstra, R. Neth., Navy
Royel Naval visitors inoluded:—

The Commander-in-Chief, Portsmouth, Sir Varyl Begg
The Direotor of Undersea Warfare (Naval) Captain Rs e Wi' Enden
The Director Generel Weapons (Naval, (Mateiial Directorate),
Captain D, N, Callaghan
The Deputy Director General Weapons (Naval)
(Material Directorate), Captain J. Blake
The Captain, Aduiralty Underwater Weapons Batablishment,
Captain C, R. Sins

Hestings

6. Some 30 meetings wore held in the LEDU on a variety of topiocs,
nostly oonneoted with projeots on the programme. Jinother 40 meetings
were attended out of the Unite In all, about 200 nan days were
oooupied in meetings or preparing for thess.

Reports Isgued

z;hbm &;port& 32 - Rovim'o '] J;f cnumm Ltmwclniltcr Test,

-« Report No. - tear Hasbendry Divers
Novesber 1963, ANDW Report No. 3 - Desp Diving Préals !
Dececder 1965, LEDU Rep :rt No. 35 - Changing Destroyer and Frigate
Propellers by Divers, Jamary 1966,

.
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Unusual Diving Incidents

8. Seventeen reports of unusual incidents have been received by the
«EDU in the past year, The greatest amount of work arising. from

these incidents stemmed from the Plymouth Emergency Deep Diving Teanm's
experiences with unexplained failure of Surface Demand Air Supply
believed due to freezing of over moist air in reducers and demand valves,

9. 4n extensive Investigation of this equipment was carried out in
the .EDU's laboratory and at the Deep Triels Unit. The work is not
yet finished, although a report has been issued on progress to date.

¥ Info Progress Mee

10, The fourth LEDU Informal Progress Heeting was held on 25th .pril 1966.
4 Case Book was prepared for this meeting for the first time, modelled on
that used in the AUWE., The re-alloocation of priorities agreed at this
meeting is indicated in the reports on projeots.

Report
11, Projeot reports are grouped in Sections 2 to 5 under the general

headings used in the AEDU Seotion of Part II of the "Buff Book" issued
by the DGW(N) in September 1965.



Adn

12, To enable divers to carry out work in sa.fety at depths dowm to
800 feet in sea water. (A.L. W.988/62 of 14e3.63).

Progress and Present Position

13, Sea trials from HMJ RECLAIM in April and May oooupied four
members of the AEDU Research and Development staff, the Admiralty
Bxperimental Diving Team and RN officers, plus various members of
the Royal Naval Physiologioal Laboratory., Oxy-helium working dives
were oarried out at 300, 450 and 600 feet., At 600 feet, sixteen
dives were done of a half or one hour duratione A number of
problems were overcome, and a number of cases of decompression sick-
ness vare enoountered, all of which were successfully treated without
permanent injury to the subjeotse.

1, The inoidence of decompression sicimess and the limitations of
Submersible Compression Chamber equipment, combined with weather
problems frustrated the hope that a 800 feet dive could be attempted,
Much was locarned as a result of the trials. Reports have been
issued,

Expected Future Trend

15. PRurther work ashore awvaits the installation of helium supplies
and rocovery plant in the Deep Trials Unit, Sea trials await pro-
vision of new major equipments and probably a new deep diving ship,
A policy deoision on this is awvaited, The evidenoe so far suggests
that this programme will beooms a casualty of cost in the absence of
overriding operational requirements. Priority in the AEDU programme
has been downgyraded in anticipation, because no ship means no sea

16, To improve the safuty and the efficiency of the diver,

Frogress and Present Pogition

17. The oquipment expected from Coastal Radio did not materialise due
to a take-over and change of policy. The US.ANPQC~IA did not arrive
until well into 1966, 8inoce it arrived soms effort has been expende.

-
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in adaptation and conversion to render compatible with RN diving
equipment, Evaluation trials are now in hand in co-operation with
the AUWE diving trials team, This itom is being handled by the
AEDU by arrangement with the ANE.

cted e Trend

18, Prior to receipt of the US equipment, thought has been given to
design of a "seoond genoration" equipment of U.,K, origin, and disous=-
sions held with Uessrs, C. & N. Eleotrical Ltd, of Gosport, toward a
development ocontraot. These proposals are held over pending oom-
pletion of trials on the Americen set. Compatibility with RN diving
oquipment is likely to be a problem.

{B) DIVING DRESS RESRARGH

Adm
19, To improve the comfort, safety, and efficiency of all divers.

(1) LOW MODULUS MATLRIAL

Progress and Present Position

20. A4 contract has been placed with the Rubber & Plastios Research
Association (RAPRA) to develop a low modulus coated fabrio on the lines
of the spocially cellendered materiasl suggested in their earlier oon-
tract concluded in 1963/64. This development will extend over several
years,

ss and 8 Positio

21, Some post design investigation of problems encountered by Pro-
duction Inspection, and the Dunlop Rubber Co, Ltd. in manufacture of
ourrent design of undervater swimmers' dresses has taken place.

iii) MO S

Erosrege and Pregent Positlon

22, A special Fleet evaluation exercise has been mounted to try out
sample produotion of vaocuum moulded one and two pieoce "dry" suits made
by the Dunlop Rubber Co., Ltd. from a mould developed for sales to the
Royal Netherlands Navy, The two piece suits are proferred to ordinary
dry suits by some men, Reports on the one piece moulded suit are
awaited,

~5-
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Expected Future Trend

23. A review of requirements and policy will be carried out during
the next year to deoide if diversity can be accepted in the interests
of oonvenience and efficiency, at the expemse of uniformity.

{iv) UNRRWEAR

Alm
2, To improve the comfort, safety, and efficiency of all divers,

{s) FUR PARRICH c

25. Some useful oco-operation with the Director of Viotualling has
taken place, and samples of several fur fabrics with two-way stretch
have been made availablo from Borg Fabrios Ltd., The tailor making

up the experimental undersuits has also interested a Midlands weaver

in making a stretch fur fabric, and further suits are being made up

in these materials. Stretoh is now up to 40% in both "warp" and
"weft" directions and it is hoped that the problems of size accuracy
will now diminish,

b - : c c
26. 8everal incidents of unoconsociousness due to cold oconditions

during the year have stimilated demand for improved insulation and/or
provision of positive heating to the diver, This is a oyclic demanl,
formerly overcome by experiencod divers by judioious use of combina-
tions of available diving underwear to suit personal needs. It may
be significant that the presont casualtios have all been young
trainees, wearing insuffiocient clothing in the water. However,
interest is now being shown in eloctrically heated suits under develop-
ment by Vaouum Reflex Ltd, and 2, T, Skinners & Co., Ltd, for the

US Navy, and a warm water system offered by Messrs. Normalair Ltd.,

in ocase these ean be of use to tho RN Diving branch.

Expected Future M

27 Proposals for introduction of a range of nylon fur stretoh
undersuits will probably be made after trials of the latest production
experimental garments,



i
(v) BUOYANCY PACKS FOR Wil SUITS AND DEEPER DIVING B
Aln
28, To provide emergency buoyancy to overcons loss of displacement
in wet suits at deeper depths, and for the Plymouth Emergency Deep
Diving Team when diving to 200 ft. plus,
ogross and Present Position
29, Fenzy and all available othur life jackets have been investi-
gated, No presont jacket is suitable due to mutual interference
between 1life jacket and breathing apparatus. Co-operation with
the Life Saving Committee is being maintained,
Sxpected Future Trond
30. A fairly full soale investigation of all the factors rmst be
undertaken and the solution is expected to lie in a combination of
constant volume and infletable displacement elements, suit inflation,
and inflatable stole, variod according to diving equipment and
operational needs,
-7-
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RGTHING APPARATUS SELF CONTAINED CO IR P.D. A
Aln
31, To provide a diving oapability to SSBNs from oonversion on
board of DCBJ.

Progress and gr_esént Position

32. The AEDU has acquired a variety of additional responsibilities
for designing equipment end manufacturing some items for those ships
during the yuar, including BIBS modifications, adaptors to H.I.S.
outlets, modifications to air dryers on board, and meking up hoses
and couplings for trials and training,.

33 Co-ordination of various aspects has been improved and the
. diving equipment project has been added to the Chief Polaris
Exeoutive's PMP systen.

3. Trials of the High Temperature Engineers' couplings ordered in

1965 have resulted in modifications to original design in favour of *
diver handling ease, Problems of ship fitting and easteblishment of

stores have becn solved. The Unit has taken over proourcment and

preparation ¢f some training equipment for SESTS. This item is now

transfarred to Poat Design,

oepted Future Trend

35. 4 substantial progranme for this project is cerried over into
the coning year, with further diving trials pending on equipment, as
it becomes availableo, and possible co-operation whin ships are
first equipped and manned, to iron out "Post Design" problems
arising on commissioning,

v} B .
=
36. To design W outfit to allov Royal Marine swimmers to under-
take offensive operations, and beach recounaisancc in tho intruder
role,
8= .8
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37. Successful emergence and re-entry trials with the .LEDU improvised
self conteined mixture sets has tended to ooncentrate user attention on
new operational possibilities, and requirements, Proposals in draft
for a new or revised Staff Requirement have been circulating and are
still under oonsideration. Meantime work at the idmiralty Materials
Laboratory to produce a breathing apparatus based on the principles .
used in the Prench DC55 oxy-nitrogen breathing apparatus has been

held up for wvant of information on set behaviour in certain oritical
oonditions of dive,

Zxpected Puture Trend

38. It seems likely that the present /ML work on this development
may cease pending clarification of Royal Marine requirements, as the
new needs nay by-pass those at present in process of solution. 4
status report is avaited from the Superintendent, .lML, on this.

(£34) NEW CLE:R/NCE DIVFRS' BRE.THING .PP.R/TUS (NEW CDB.) B B
&z

39. To increase the depth and duration at which Clearance Divers can
operate. To improve the resistance to breathing characteristiocs at
depth, improve ocommmunications by eliminating the nouthpiece, and make
possible a surfaee supply of breathing gas. 4 depth of 360 feet for
20 minutes is a target,

Progress and gent Posi

0 ent Position

LO, General exchanges with the Dunlop Rubber Co. Ltd. Aviation
Division, have oontimued in exploration of new designs. Some vari-
ation of probable requirewents has taken place and the item is
moving towards either a Staff Target or Staff Requirement. 4 pre-
lininary draft Staff Requirement has been prepared and will be dis-
oussed shortly.

Sxpooted Future Trend

4l. Some .EDU design effort is expeoted to be devoted to this item in
the coming nonths to clarify basio design oconoepts for the project.

42, To reduce weight and bulk of the Swinninors' .ir Breathing
dpparetus and reduce skilled maintenance required.

-9-
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PRIORITY

Progress and Present Position

43. The draft Staff Requirement No. 7701 has now been approved
expenditure within delegated authority on development of a new
design of Swimmers' Air Breathing /pparatus to combine the best
features of SABA with the nost desirable characteristios of -
oomnercial gear while retaining the essentiel reliability and
safety features required for service use,

Expected Future Trend

L4l Much work towards the new design has already been done in the
research phase, and it is not expected that the development stages
will be long drawn out,

45. Proposals under oconsideration for modifying present S.Bi to
roeduce its weight will be progressed as by-products of the design
effort on the new equipment,

(v) SEA 4IR RESCUE DIVERS BREATHING iPPuitiTUS B

4o

46, To provide an acceptable breathing apparatus for use by divers
specialising in leaping from S...R. Helicopters to rescuc airorew
fron "ditoched" eircraft etc.

Progross and Present Position

47, J Staff Requirement for this item has just been approved and
work will commence as soon as agreed characteristics have been
exanined, using existing parts of other broathing apparatus as far
as possible, The item is an urgent requirement as existing interim
ocomnerocial equipment is obsolete, is out of production, and replace-
nents cannot be ohtained.

ected Future Trend
48, A satisfaotory set design is expocted to bde available by mid-1967.

A0 T0 SURF,.CE Disd.
¥y

i RF,.CE D
30L Pali.g, "HIGH-FLOY"

A.. L}

49, To enable euergency deep diving teams to operate at depths in
excess of 200 feote

SECRLT
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Progress and Present Position

50s Modification work on the special SDDE panel usci by the
Plymouth Emergency Deep Piving Team and the addition of a prototype
portable filter/dryer unit appears to have overcome the troubles
experienced in 1964/65. Post design action is expeoted to incor-
porate latest modifications into new production of Mark II panels.
Evidence in support of the use of oxy/holiun mixtures in depths
excecding 180 feet continues to acoummlate, The draft Staff
Requirement for a new CDBL includes requirements and charaoteristics
to enable the required Oxy-heliun nixtures ocombined with a surfaoce
supply phase to be built into the new equipment for use in deeper than
nornal diving,

Bxpected Puture Trend

51, Some trials with a reconditionedexperiuental reciraulation/
injector set produoced some years ago arce programmed for later in the
yoar, to obtain further experience with oxy-heliun nmixtures., This
work will contribute to knowledge required for several projectse

‘il ONE MiN COMPRESSTON CHAMBERS : A c
4da

52, To design and produce a lightweight portable one man ohamber,
with the capability of allowving transfer under pressurc to a larger
chamber, (Staff Roquircment USW.60/62).

Progress and Presont Position

53« 4 preliminary mooting has taken place with Hessrs. Gloster
(S4RO) Ltd, in inglesey, to consider various proposals of the firm
for adaptation of the prosent RN one-ien chamber to take a transferw
under-pressure attachnont for use with a mlti-compartaent treatment
Ohambel'.

54+ Proposals involving a smaller, lighter, and cheaper chamber
dareloped indsp aaiently by Messrs. Gloster (SiR0) Ltd. are aluo being
eonsidexed,

.ll-
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Fxpeotnd Miture Trond
55« Urgen’t action to obtain transfer-under-pressure fronm small to
lavgmr chambsrs will be reguired in the near future, Long ternm
consideration of the G.R.P. prospects is still proceeding. This
is a likely need for chautbers destined for now generation Mine
Counturiieasure vessels where eddy-ourrent restrictions are severe
in metal chacbers.

ii) MODIFICALTIONS TO COMPRESSION CH:/BERS
4dp

56, To improve confort and efficiency of all chambers in servioce,

(8) STLENCING

. 4 Present Positi
Progress and Prcsent Position

57. Significant progress on this item has been provented by
shortage of available LEDU effort and lack of commeroial interest.

Expected Future Trend

58, Increased priority is expected to improve the activity on the
problen in the conming year,

{b) TROVISION C OXYGEN BRI:THING SUPPLY TO 10-M.N CH.HERR

Progress and Prusent Poaition

59. arrangencnts for oxygen brecathing supply to the 10-man
chambor and the supply of foan plastic ocondensation protection
for the one-nan chamber have been completod., No other work is at
present in hand on this item.

Expected Future Trond

60. Work as arising in post design will be undertaken as necessary,

(o) ONB-biN (i

iti

61, i Staff Requirenent is circulating for this itca and a
contract has been placod with iessrs. C. & N. Elootrical Ltd.
for dovelopmoent of a service approved system of communication for

-12-
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TY
the present one-man chamber and suitable for use in new generation
chambers and existing multi-chamber instellations.
i 60 Tuture Tre

62, Design and prototype is expected to be ocompleted during 1966.
INNCE (formerly Underwater Ship Husbandry)

63. To inorease by the use of power tools and equipment the
divers' ocapability to undertake work on the ship's hull. To
investigate and progressively remove the limits of this capability.

(1) UNDERWATER P..INTING ..PPLL/NCE B A

Progress and Present Position

64e Several types of paint are under triel, and several forms of
applicator have been designed, Development proceeds.

ii) UNDERWATER PRO. CIL.NGE BY DIVERS A A

Progress and Present Position

65. Trials on Battle and County Class ships completed and reports
issued, Further trials on Tribal Class and Submarines are under

consideration.

Progress and Present Position

66, A4 tool outfit has been proposed. Conversion of a variety of
pnoeumatio tools at present available for surface use, to underwater

use is pending,

Expected Future Trond

67. Some power tools have becn sent to the Far Bast Fleet Clearance
Diving Team for field trials in operational oconditions., Underwater
painting is now showing some promise of suocess with

interest from industry. The outline of the proposed tool kit has been
dravn up, and it is expected soon to issue sets for trial,



(1) PIELD GAS ;N.LYSTS EQUIPMENT B
Aln

68, To enable fast ani aococurate analysis of the oaxygen content of
breathing gas oylinders by relatively untrained personnel,

Progress and Present Position

69, Soveral attempts have been made to cbtain commercial equip-
ment which is reliasble and also simple enough for use by sailors,
A Stage 3 meeting has bean held to consider the most favoured
availeble instrumcnts, and it was agroed to obtain three Servomex
Type 044150 for evaluation. NOIL hes subsequently offered to
provide alternative copper oxide analysis apparatus for side by
side trials, This equipment is stated to be cheaper than that
proposed at the Stage 3 Meeting, and easier to use., The two
systems will be tried in comparison,

eoted Future Trend

70. It is intonded to decide on an equipment for introduction into
servicc during 1966,

{41) POWER QPER/TED BOOSTER PUMP
ddn

71ls To provide & transportablec power oporatod pump to emable
Clearance Divers to charge the oylinders of nixture breathing
apperatus fron high prossure storage oylinders.

Progress and Present Position
a DESIGN 8 ] ICA BOQS PJDe

72. This pump is urgsntly required in the Fleet. Investigation
of the prototype S8iebe Gorman Pump failure in use with the
Plynouth Bnergency Decp Diving Team has shown that the pump per-
formed satisfactorily over a long period of oonsistent overwork
bayond the specified work qyole, Ihe urster disc cpereted in
energency conditions as planned, There is no reason to delay
conplotion of panmufaocture. Issue to thoe Fleet is now imminent, ..

=L~
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PRIORITY
1 1965

73. Sonme snall effort will be devoted to oonversion design
possibilities to meet recent requirenents for limited working
of this punp at a nore rigorous work cycle,

74%. 4 Staff Requirement for this purp in separate pump and
powver unit assemblies for ease of transport has been drawn up
end circulated, and a specification based on the Staff
Requirenent .igreed Characteristics has been prepered.

Expected Future Trend

75. It is expected to place a Developnent Contract with one of
the leading firms in the diving world during the year, to commence
design of e punp to meet the Specifiocation and Staff Requirement.

SECRLT
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- CIz C .ND SUPPORTING
AEDU
DOST DESIGN WORK - LLL PROJECTS %
1) REDUCER 4P O434/400030 A -

adn

76. To replace proprietary reducers in Conpressed iir Breathing
Apparatus by one of adnmiralty design, lower cost and improved
perfornance.,

Progress and Prescnt Position

77. The reducer is in production and is in issue to the Fleet,
A series of post design problems have been,and are being dealt
with, mostly ooncerned with tolerance interferences which failed
to ocome to light in trial order production.

78. The reducer was designed to replace the Pattern .P.0434/1,012
reducer, a proprietary design used in SDDE, DCBA and SABA equip-
nonts It can fit SDDE and DCBL without alteration, and has a
conversion coverplate and pipe assembly for use with SABA. Sone
parts used in the first o roles are discarded for S.ABA use.
This has given trouble in reducers nade for embodiment loan issue
for use on S.Bi, Proposals are ociroulating for re-patternisation
of the reducer for 8/BA, and issue of a separately patternised
oonversion kit containing all the parts required to oconvert to
SDDE and DCBL, Thisis thought preferable to having two
virtually identical reducers with different pattem numbers,

zxpected Future Trend
79. Teething troubles are expected to yield to attention.

(11) SwIM FINS c -

Progress and Present Position

80, . 8taff Requirecnent for a swin fin whioh ocan be worn in bare
foet or with the foam neoprene boots of the wet suit has been
drafted,

Expected Juture Irepd

81, It is expeocted to offer the Cressi "Swallow®" fin, at present
in use in the Far Bast by special arrangauent, as the solution to
the requirenent,
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(iii) WET SUITS

&g

82, To assess the value of cellular rubber and plastic diving
suits for service use.

Progress and Present Position

83, The AEDU recommended design of suit has now entered Stage IV,
subjeot to post design effort to achieve a non-magnetic version of
certain parts. Special local purchase authority was given for
the Far Bast Fleet to equip with wet suits, and production proce-
dure in the U.K. is moving according to plane.

Expected Future Trend

84, Later introduction of non-magnetic fittings on suits to permit
universal use of these where climatic conditions diotate this

course,

85, To enable divers, with svin fins and comparatively heavy
breathing apparatus, to olimb easily into ships! boats.

Progress and Present Position

86+ Production of the ladder assembly is progressing normally.
Problems in design of "Universal" heads for attachment to
different types of small boats have proved intractable, The
LEDU's experience with ships' work boats on Fleet elements and
in Portsmouth Dookyard shows great lack of uniformity in detail
which is in contradiction to Ship Department drawings of
standardised work boats in Fleet use. ~EDU proposals for
"Do-it=yourself" head attachmunts have been subnitted and are at
present being ciroulated.

Expected Futupe Trond

87, Subject to tho DW Mat (i7)'s decisions, Introduotory DCI
will be iasued with sketches for ships'! staff ladder head
improvisation to ships' boats, or the AEDU will produce nominal
head designs for each class of work boat to the DGS'a gumihale
drawings, ignoring possibility of local variations,

17~
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v SR.LTER LIGHTING 4 ODINE L\
Ain

88, To provide divers with a light of minimum bulk, naximunm
penetration and minimum back scatter.

Progress and Present Position

89. Evaluation of this item is completed as far as the AEDU

is oonoerned, and a request has been passed to the DGS for
introduotion of the Quarts Iodine Lamp as a patternised alter-
native to the present low voltage filament lamp. There may be
some small technical problems to be resolved before this is
possible. The lamp is greatly favoured by the user, and the
manufacturer (General Electric Co.) is propared to change the
envelope dimensions to ensble this to fit the present low voltage
lampholder.

Lixpected Future Trend

90, The mechanios of introduction to service are in the field of
the DGS as Design suthority.

(vi) SWIM BOARD c

Adn

91. To locate small items of divers/swimmers' equipment

(e.8. Wrist watoh, compass, depth gauge) in one oonvenient
position for easy reference, and also provide means of leaving
nmagnetically unsafe items at safe distance from mines during
mine hunting disposal operations,

Progress and Present Position

92, Purther trials with experimental swimboards have been
carried out and ideas for the final form are crystalising. A
Staff Requirement has been drafted and circulated, but the
latest thought is that this item can be improvised by the user
and oan be met by a paregraph in the Diving Mamal BR.155.

axpected Future Trend

93« This iten is expected +> leave the programme when the hand-
book anendment has been issued,
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(vii) WRIST 4TCHES C -
Ain
94, To rationalise and specify watches for use by divers,
Progress and Present Position
95. Response to enguiries regerding in-service histories of
returned watches found magnetised shows several cases of
relatively normal exposure to strong permanent magnet fields.
with the advent of a swim board to carry a watch, compass and
depth gauge the need for a super non-magnetic watch will beocome
less importent. . meeting with the Hydrographer's representa-
tive is being held in May 1966 to try and rationalise the watch
requirement.
ixpected Future Trend
96. It is expected to settle for a good quality diving watoh
without putting excessive emphasis on completely non-magnetic
characteristics.s Final safety will be ensured by drill and
swimboard, watches never being taken olose to mines,.
viii) DIVERS!' HEAD LAMP A -

din

97. To replace see oell assembly by dry oell battery case for
training purposes to save £20,000 p.a. replecenent cost for
the Director of Stores (Nava.l$

 J

Progress and Present Position

98. 4 battery case to use threc cells (ponding codification) has
been designed and proved acceptable, Aotion to introduce this
into service is in hand.

Expected Future Trend

99. It is possible that the small penalty in sige. and veight

may be aocoptable for general use in lieu of sea oells, exoept
vhaen long torm shelf life is of overall importanoce.

~19~
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PRTIORITY
1233 1232
ix) HIGH PRIsSURT GAS CYLINDERS A A

Al

100. To meet unresolved problems arising in velving and
maintenance of cylinders, and to improve protection in service
life of gas cylinders.

Progress and Present Position

101. The six prototype cylinders for DCBi made in a higher grade
steel by Chesterfield Tubes Co. Ltd. have proved quite satis-
factory so far, Three were subjected to burst at static preasure
and all excecded the required pressure. On pulsation fatigue
test all were withdrawn after surviving 300,000 reversals as the
plant was required for other tests. 100,000 reversals is regarded
as satisfactory., Production of these cylinders to meet instal-
lation of combined DCB./diving equipment requirements of 33BNs is
in hand, so that the maximum rating of 3600 psi may be used
irrespoective of use in sea water. Home Office Specifiocation
0/LI's requirement of 10/ oorrosion allowance on wall thickness
will then be met.

Bxpected Future Trend

102, Eventually it is aimed to re¢place all DCB.. and SDDE oylinders
by the new pattern cylinder as the old ones come out of service.
Work on 150 cu.ft. aluminium alloy oylinders continues,

x) SWIM ERS' KNIFE A -
103, The problems which oaused suspension of production have been

resolved and production has resumed. New contraocts will start
with an improved design of knif'e and sheath, ‘.

SECRLT



STCRET

.RT 5 - DEVELOPMENT AND PiROVISION OF SPEC
RESEARCH AND DLEVELOPHENT FACILITIES
AEDU
PRIORITY

1365 1365
(A) NEW ;DMTR,LITY EXPIRT-IUTAL DIVING UNIT's PREMISES

104, The proposals raised in 1964 have been progressed through
preliminary to final sketch plan stages with the Ministry of

Public Building and wWorks, the Director of Research and

Development Services (Naval) and Shore Division (Naval) and

have been approved as a project to be processed to detailed

design by the MPBW, and ocoustruotion when financial provision

has been maude. The schedule at present provides for building :
in CLASP construction to commence in December 1966 or January 1967,
with occupation in the Autumn 1967.

(B) DU TRIWLS T.lNK

.

105, The internal repeaint forecast for this tank has now been
ocompleted very satisfactorily, as has the overall repainting of
the tank premises. kD, AUNE, Ral, SESTS end the Fleet Air
Arm continue to utilise the tank for trials and training purposes.

(C) DEEP TRIALS UNIT

Aim

106. To provide and equip a pressure chamber research facility
with both "wet" end "dry" chamber dive capability to permit shore
based experimental diving and research, and performance testing
or environmental proving of diving or submersible technical
equipment and material to depths of 1150 feect.

Progress and Present Position
(1) GuN RaL

107. Comnissioned in liarch 1965, the Unit has now entered its

third six-monthly programme. Work has covered experimental

dives to cheok existing Decompression Tables in the Diving Manual,
to progress Repetitive Diving, to increase utilisation of divers
in Minehunters, and to test equipment. Two hundred and four dives
have been carried out in all, with one ozse of minor decompression
sickness oocurring,

21~
SECR2T

e |



SECR..T

(1i) INSTRUMINTATIN

108. Instrumentation of the facility oontinues, to provide the
best available aids to physiological investigation of diving
problems.

109. Much incidental post design work has been undertaken when
problems have arisen, adding to, changing, or re-designing
installed equipment as necessary. Teething troubles have not,
on the whole, been serious.

iii) ERGOMETER

110, Work has prooeeded on this to provide an instrument for use
in the Deep Trials Unit and in physiological experiments under-
water., A contract for design of work output Indicating Meter
has been placed with liessrs. S. Davall & Sons Ltd. and an instru-
ment is expected during the year.

(iv) OXYMELIUJ SUPPLY AND CONSEVATION

111, 4 Design Study for an Oxy/helium capability with helium
recovery has been placed with Neil Designs Ltd. who have of'fises
in Portsmouth, and information regarding required building will
be passed to the MPBW soon. A meeting with the DRDS regarding
plant and installation will be arranged early in the new
financial year.

«20m
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ANNEX B
MEDICAL AND PHYSIOTLOGICAL MATTERS

l. Since the completion of the Deep Diving Trials in the summer of
1965 the major work of the Hedical Officer, AEDU has been in oonnection
with the Deep Trials Unit.

SEELLIE DI s

2, These are almost complete and an interim repetitive dive routine
is ready to be tried at seas Other trials have taken seocond place to
this requirement,

TATION FOR TLALS WIT

3« The planning of instrumentation for medical and physiological
monitoring during dives is complete and the equipment ordered for
initial trial, experience may, however, show the need for further
equipment, particularly a gas~chromatograph for the accurate measurement
of gas samplns,

OTHER DUTE

ke The preparation of lectures, visits to oonferences and foreign
establishments and the treatment of civilian diving sccidents have taken
up more time than usual during the past year while standing commitments
such as boards of enquiry and naval diving incidents have been less
common.

SECRET
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112, To investigate feasibility of HOD(N) aocepting responsi-
bility for overall specification of diving equipment for all
services. (Reference: P..0 SCR Paper P(65) 18 (Revised).

Erogress and Present Position

113. The first six month pbase of the pilot study has been
complei=d and the specified report has been rendered. Some
difficulty was met in getting in touch with other arms but
oontact with the Army Department is now firm.

Expected Future Trend

114+ Further co~operation to agree on common items is expected

during 1966, probably in connection with a new one-man compression
chamber with transfer-under-pressure capability,

~23-
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